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(54) Multi-stage water filter system 

(57) A water filter system having a housing for a plu- 
rality of serial-flow connected filter cartridges (38.40) 
with distinct filtering characteristic related to the direc- 
tion of flow of water being filtered. Each filter cartridge 
has a membrane wrapped activated carbon filter body 
One of the filter bodies includes a heavy metal bacterio- 
stat. The cartridges are each releasaWy retained in a 
manifold (44) by keyed connectors including rotataWe 
locking rings (39,41). Each cartridge having a distinct fil- 
tering characteristic includes a keying structure (82) to 
ensure that the cartridge can only be connected to the 
manifold for placement in proper serial-flow relationship 
in the system. The filter system includes a spent filter 
cartridge Indicator The filter system is particularly 
suited for countertop placement and connection to a 
faucet 
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Description 

BACKGROUND OF THE INVENTION 

[0001] As the quality of water from public water sys- 
tems, particularly water from small pulDlic water sys- 
tems, and private wells has become subject to 
contamination, the acceptability of tap water available to 
many has come to be questioned. Furthennore. 
whether the source of the water is from a well fed from 
an aquifer Instead of from a river or reservoir the tap 
water may be characterized by prot)lems associated 
with leaching of lead from plumbing, organic chemicals 
coming from industrial or agricultural runoff as well as 
some organic pollutants which ironically are by-prod- 
ucts of water chlorination systems. 
[0002] In addition, since public water systems are sub- 
ject to breakdowns at treatment plants, microorganisms, 
and particularly pathogens may still be present in the 
tap water particularly when the source of water Is sur- 
face water which has been contaminated by parasites 
such as Cryptosporidium. It is generally recognized that 
few systems, be they public or private, perform the 
expensive filtering needed to remove such parasites. It 
is not uncommon for unsafe microorganisms levels to 
prompt a 'boil order" so as to ensure that water is pota- 
ble, particularly for those persons having compromised 
immunity. 

Reldofthe Inveptioa 

[0003] The present invention relates generally to a 
water filter system and more particularly is directed to a 
water filter system having a plurality of filter cartridges in 
series, and/or in parallel, each cartridge preferably hav- 
ing distinct filtering characteristics and connected in 
predetermined flow relationship to a manifold by simpli- 
fied error proof connect means. The system is prefera- 
bly provided with spent filter indicator means. 

OBJECTS AND SUMMARY OF THE INVENTION 

[0004] It is therefore a primary object of the present 
invention to provide a water filter system having a plural- 
ity of filters preferably having distinct filtering character- 
istics which filters are placed in series, and/or in parallel 
in particular flow relationship, to reduce and/or eliminate 
metal contaminants, nitrate and nitrate ions, radioactive 
trace organic chemicals normally referred to as volatile 
organic compounds (VOC's), bad odors, taste and 
color, as well as bacteria, such as E coli and cysts such 
as Giandia and Cryptosporidium. 
[0005] Another object of the invention is to provide a 
filter system particularly suit^ for final filtration of "tap" 
water, the quality of which is less than fully satisfactory. 
[0006] A further object of the invention is to provide a 
filter system particulariy suited for countertop place- 
ment and attachment to an outlet of a faucet wherein 
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periodic replacement of the filter cartridges is simplified 
while ensuring that the filter cartridges may only be 
placed in proper serial-flow, and/or parallel flow, rela- 
tionship in the multi-stage water filter system. 

5 [0007] It is yet another object of the present invention 
to provide filter cartridge having distinct filtering char- 
acteristics whereby when utilized in serial-flow relation- 
^ip provide multi-stage filtration of water, which filter 
cartridges include microporous cart)on. or ceramic, 

10 bodies encased with at least one membrane so as to 
provide capture of particles, and/or microorganisms, as 
small as about 0.4 ^m. 

[0008] In general, the present invention contemplates 
a water filter system having a base provided with a man- 
15 ifbtd for fall safe simplified keyed error proof installation 
of, and r^lacement of, a plurality of filter cartridges 
having distinct filtering characteristics in their proper 
serial-flow relationship. 

[0009] Securement of the filters in this manner is 
20 accomplished by a keyed, connector means configured 
so as to only permit connection of a given filter cartridge 
in its proper flow position in its related flow manifold. 
[0010] The water filter system Includes a decorative 
housing for tiie filter cartridges and in an alternate 
25 embodiment such housing is provided with a hand-held 
spray head connected to the filtered water outlet of tiie 
system by a flexible extensible conduit. 
[001 1] The water filter system is preferably provided 
with means for providing an indication as to when the f il- 
30 ter cartridges require replacement so as to ensure max- 
imum efficiency of filtration in accordance with National 
Sanitation Foundation (NSF) performance standards. 

BRIEF DESCRIPTION OF T HE DRAWINGS 

35 

[Q012] 

Figure 1 is a front perspective view of the water filter 
system of tiie present invention showing a preferred 

40 dual-lumen flexible inlet-outlet conduit connected to 
the outiet of a faucet by means of a diverter valve; 
Rgure 2 is a rear perspective view of the water filter 
system of the present invention with the dual-lumen 
flexible conduit shown only partially, and illustrated 

45 In phantom lines to show alternate positioning of 
the conduit relative to the filter system housing; 
Rgure 3 is a front perspective view, in reduced 
scale, of the water filter system with the housing of 
Figures 1 and 2 removed and showing an initial 

50 position of elements of a keyed connector means; 
Rgure 3a is a perspective view similar to Figure 3. 
showing an alternate position of elements of tiie 
keyed connector means; 

Rgure 4 is an exploded perspective view of the filter 
55 apparatus of Figure 3. witii portions of ttie filter car- 
tridges broken away, to illustrate the several compo- 
nents of a serial-flow manifold means, a filter keyed 
connector means and a spent filter Indicator; 
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Figure 5 is an enlarged top plan view, with a portion 
partially broken away, illustrating a portion of the 
keyed connector means which ensures ref^ace- 
ment of the filter cartridges only in specific flow rela- 
tionship to the serial-flow manifold means; 
Figure 6 is a vert'cal cross-sedional view taken 
along line 6-6 of Figure 5; 
Figure 7 is a vertical sectional view similar to Figure 
6 with the filter cartridge, partially broken away, 
shown operatively positioned in fluid flow relation- 
ship witti its associated manifold and further illus- 
trating operation of check valve means associated 
with a water inlet and outlet of the filter cartridge; 
Figures 8a and 8b are enlarged front elevational 
views of first and second stage filter cartridges of 
the present invention with portions broken away to 
illustrate the construction of preferred first and sec- 
ond stage fitter bodies; 

Figure 9 is an enlarged schematic illustration of a 
portion of a spent filter indicator as seen in both Rg- 
ures 4 and 5; 

Figures 10 and 11 are enlarged fragmentary per- 
spective views of an alternate embodiment of the 
water filter system of the present Invention as pro- 
vided with a hand-held sprayer illustrated as being 
nested in Figure 10 and extended as in normal use 
in Rgure 1 1 ; and 

Figure 12 is a fragmentary view similar to a portion 
of Figure 5 with and illustrating a valve means for 
diverting filtered water to the spray head illustrated 
in Rgures lOand 11. 

DE TAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 3] Turning now to the drawings, there is shown in 
Figures 1 arxl 2 a multi-stage water filter system 
embodying the present invention generally indicated by 
reference numeral 10, which includes decorative hous- 
ing portion 12 and a base indicted generally at 14. As 
will be seen best in Rgure 1 the water filter system 10 
includes a flexible conduit indicated generally at 16 of 
dual-lumen construction having an inlet conduit 18 for 
supplying water to be filtered and an outiet conduit 20 
for the discharge of filtered water. The dual-lumen con- 
duit 16 is illustrated as being operatively connected to a 
diverter valve indicated generally at 22 shown affixed to 
faucet 24. The diverter valve per se is of conventional 
construction wherein positioning of valve actuating han- 
dle 26, as shown in full line, results in discharge of 
untreated tap water from faucet 24 to outlet 28, whereas 
rotation of valve actuating handle 26 to phantom line 
position 26a diverts tap water from faucet 24 to inlet 
conduit 18 for filtration. In a manner to be specifically 
descrOaed hereinafter filtered water is directed through 
the conduit 20 of the dual-iumen flexa^le conduit 16 for 
discharge from the diverter valve means 22 through fil- 
tered water outlet 30. 



[0014] With particular reference to Rgure 2 it will be 
seen that the decorative housing portion 12 is releasa- 
bly secured to tfie base 14 by a latch means Indicated 
generally at 32 which includes a latching finger, or hook 

s 34, which may selectively, by limited rotation, be 
engaged in a latching slot 36 provided in the base 14. It 
will be appreciated that decorative housing portion 12 is 
provided its lower front interior switch portbn with a tab. 
or tabs, which project inwardly so as to be adapted to be 

10 received in complementary slots, or apertures 37 pro- 
vided in the base portion 14. as best seen in Rgure 3. 
[001 5] As further seen in Rgure 2 the dual-lumen flex- 
ible conduit 16 may selectively, and alternatively, as 
shown in phantom lines at 1 6a and 1 6b be positioned to 

15 be extended to either side of the base portion 1 4 so as 
to enable the water filter system 1 0 to actually be placed 
against a wall or counter back-splash. 
[001 6] Turning now to Figure 3 it will be seen that dec- 
orative housing portion 12 has been unlatched and sep- 

20 arated from base portion 1 4 to thus expose a plurality of 
filter cartridges as indicated generally at 38 and 40. As 
will become apparent as the description proceeds, car- 
tridge 38 receives water to be filtered through inlet con- 
duit 18 and thus provides the first filtration stage, which 

25 first stage is in serial-flow communication with a second 
stage filter 40, by manifold means to be described. After 
filtration in tiie second stage filtered water Is discharged 
through outiet conduit 20. 

[0017] The base 14 includes a lower base portion 42 

30 and an upper base portion, or manifold chassis 44. By 
structure to be described in greater detail hereinafter, 
cartridges 38 and 40 are operatively retained in serial 
fluid communication with inlet conduits 18 and 20. and 
one another. The cartridges 38 and 40 are releasably 

35 retained by tiieir respective locking rings 39 and 41 . The 
locking rings 39 and 41 are journallai for limited oscillat- 
ing rotation about a vertical axis relative to a plane par- 
allel to the upper surface of manifold chassis 44. The 
locking rings may selectively be structured to be rotated 

40 either clockwise or counterclockwise to effect releasa- 
ble retainment of the cartridge. 
[0018] A significant aspect of tiie invention resides in 
a keyed connector means for operatively positioning the 
filter cartridges 38 and 40 in proper serial-flow relation- 

45 ship as illustrated In Figure 3, As will be seen In Figure 
3 cartridges 38 ard 40 are preferably provided with indi- 
cia as indicated generally at 38a and 40a, respectively, 
e.g. "start" and "lock" as well as symbols +"0" and "i!^'' 
that enable a user to visually determine the proper 

so placement of a given cartridge when r^lacement is 
required. 

[0019] Furthermore, as will be appreciated from a 
comparison of the position of rings 39 and 41 in Figures 
3 and 3a. the rings 39 and 41 in figure 3 are in the "start" 
55 position, and in Figure 3a are In the locked position by 
virtue of limited clockwise rotation. 
[0020] In this latter regard, and with reference to Rg- 
ure 4. it will further be seen ^at in a preferred embodi- 
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ment of the multi-stage water filter system 10 illustrated, 
first stage fitter cartridge 38 and second stage filter car- 
tridge 40. are received in first filtration stage and second 
filtration stage manifolds indicated generally at 46 and 
48, respectively. ^ 
[0021] For the moment refemng to Figure 8 it will be 
seen that whether referring to filter cartridge 38 or 40 it 
will be understood that each is provided with relatively 
short inlet and outlet pipes, or spuds indicated generally 
at 50 provided with annular grooves 51 which grooves io 
are each provided with an ^O-rino s^ ^| ^) formed of an 
elastomer, for example, Buna rubber. 
[0022] A signrf leant aspect of the invention resides in 
keyed connector, e.g., bayonet coupling, means for 
securing filter cartridges 38 and 40 in their proper serial- is 
flow relationship given their preferred distinct filtering 
characteristics. For purposes of a detailed description of 
the keyed connector means it will be appreciated that 
the filter cartridge of Rgure 8a is a first filter stage car- 
tridge and the filter cartridge of Figure 8b is a second f il- 20 
ter stage cartridge. It will be appreciated from 
simultaneous consideration of Figures 5, 6, 7 and 8 that 
spuds 50a are water inlet spuds and spuds 50b are 
water outlet spuds. A more detailed description of a pre- 
ferred staicture of first and second stage filter cartridges 25 
will be provided hereinafter, 

[0023] Turning now to further particulars of exemplary 
components of the multi-stage water filter system of the 
present invention as illustrated in Figures 4 and 5. it will 
be seen that the first and second filtration stage mani- 30 
folds 46 and 48, respectively, receive locking rings 39 
and 41, respectively, by virtue of their respective annu- 
lar flanges 52 and 54 which are adapted to be rotatably 
received in complementary annular grooves 56 and 58 
provided in the upper surface of the manifolds 46 and 35 
48, respectively As seen best in Figure 4 the locking 
rings 39 and 41 are each provided with an integral 
downwardly projecting pin 60 or 62, which in assembled 
relationship of the rings 39 and 41 to their respective 
manifolds 46 and 48 project downwardly into arcuate 40 
grooves 64 and 66 provided in the upper surface of 
annular grooves 56 and 58. It will tiius be appreciated 
that oscillatory rotation of the rings 39 and 41 is limited 
by tiieir respective pin 60 or 62 as received in the 
respective arcuate grooves 64 and 66. The manifolds 46 45 
and 48, with respective locking rings 39 and 41 opera- 
tively positioned thereon are secured to the underside 
of the manifoW chassis 44 by suitable means, such as 
fasteners, projecting upwardly through apertured ears 
68 integral with the body of the manifolds 46 and 48 so 
thereby not only fixing the manifolds to the manifold 
chassis but also rotatably retaining the locking rings 39 
and 41 between the manifolds and the underside of the 
manifold chassis 44 with the rings projecting upwardly 
through appropriately sized apertures as indicated at 55 
70. 

[0024] The manifolds 46 and 48 receive respective 
Inlet and outlet spuds 50a and 50b, which are sealingly 



seated by virtue of their 0-rings 51, In inlet and outlet 
wells 72 and 74. respectively. With more specific refer- 
ence to the keyed connector mear^ for the filter car- 
tridges 38 and 40 are provided with lower end caps 76 
and 78 each provided with one or more radially project- 
ing lugs 80 circumferentially positioned and sized so as 
to be tetescopically received in vertically extending 
grooves 82 circumferentially placed on the interior sur- 
face of the wall of locking rings 39 and 41 . The circum- 
ferential placement of the lugs 80 and grooves 82 differs 
for tfie first and second stage filters thereby enabling 
seating of a filter cart-idge only in its respective first or 
second stage manifold. 

[0025] In this regard, from consideration of Figures 6 
and 7 it will be seen that second stage filter cartridge 40 
is shown in a position prior to such securement in Figure 
6 and subsequent to such securement in Figure 7. For 
purposes of the previously mentioned keyed connector 
means for only permitting securement of a filter car- 
to-idge in proper serial-flow relationship by virtue of its 
distinct filtering characteristics, the respective erKi caps 
76 and 78 of filter carti'idges 38 and 40 are provided 
witti complementary elements that only permit them to 
be locWngly engaged in operative relation to tiieir 
respective manifolds 46 and 48. The locking means 
thus includes, in a preferred embodiment, in addition to 
the above described distinct circumferential positioning 
of the radially projecting lugs on their respective locking 
rings 76 and 78, the provision, as best seen in Figure 5, 
of recesses 83 and 84 in the upper surfaces of the first 
and second stage manifolds 46 and 48, respectively In 
tiie exemplary embodiment of ttie invention illustrated in 
figure 5 it will be seen that tiie recess 83 is triangular in 
cross-section and the recess 84 is circular in cross-sec- 
tion. With reference to "sequential" Figures 6 and 7 it 
will be seen tiiat second stage filter cartridge 40 is pro- 
vided with an integral downwardly projecting key or 
"peg" 86 which will be understood to be of a size and 
cross-section complementary to recess 84 which thus 
enables reception of a "round peg" 86 in a "round hole" 
84, which it will be appreciated would not be possible 
were an attempt made to seat tiie second stage filter 40 
in tiie fir^ stage manifold 46 since the circular cross- 
section key. or peg 86 could not be received in triangular 
recess or hole 82. 

[0026] The aforedescribed elements of the keyed con- 
nector means for the filter cartridges of tfie present 
invention further includes, as best seen in Figure 4, 
cam-follower surfaces 88 provided on the interior verti- 
cal wall of respective locking rings 39 and 41 by circum- 
ferentially extending extensions of the recesses 82. 
Referring once again to the circumferential placement 
of tiie radially projecting lugs 80 it will be appreciated 
tiiat due to the fact that the locking rings 39 and 41 are 
journalled for limited rotation, as previously described, 
there is a further "keying" relationship between tiie dis- 
tinct positioning of the lugs 80 on the respective locking 
rings 76 and 78 which dictates, and corresponds to. tiie 
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circumferential placement of the grooves B2 in their 
re^ective locking rings. Tliese additional keying fea- 
tures OK^erate, of course, with the previously 
described peg-in-a-hole elements of the keying means. 
Furthermore, as will be best seen in Rgure 6, clockwse 5 
rotation of locking ring 41 results in downwardly inclined 
cam surface 88 acting upon its adjacent radially project- 
ing lug 80 to thus seafingly damp the respective car- 
tridge to its respective first or second stage manifold in 
proper serial-flow r^ationship in the system, which rela- 10 
tionship will be further described with respect to the 
structure of preferred embodiments of f ater cartridges 
38 and 40. 

10027] The clamping of the cartridges in this manner 
maintains the cartridges in "compression" relative to the is 
manifold while permitting limited sealingly engaged 
movement of the spuds 50a and 50b in their respective 
wells 72 and 74. This enables expansion-contraction of 
components without compromising the connection of 
the cartridges to the manifold. The compression con- 20 
nection permits shipment of the filter system with the fil- 
ter cartridges operatively positioned. 
[0026] Additionally, filter cartridges 38 and 40, and 
their respective locking rings 39 and 41. may optionally 
be cotor coded, or keyed, to assist a user in installing a 2s 
respective cartridge in its respective manifold. 
[0029] As seen in Rgures 4 and 5 the outlet well 74 of 
first filter stage manifold 46 is provided with an outlet 
conduit 75a which through appropriate conventional fit- 
tings, or conduit, is connected to an inlet conduit in com- 30 
munication with inlet well 72 of the second stage 
manifold 48 thus placing the filters in serial-flow relation- 
ship. Interposed in the conduit leading from marafbid 46 
to manifold 48 is a means indicated generally at 300 
comprising a spent filter cartridge indicator. 35 
[0030] Turning to Figure 8a it will be seen that the first 
stage filter cartridge indicated generally at 38 includes a 
cylindrical filter body 90 provided with an upper end cap 
92 and lower end cap 76. In the exemplary en*odiment 
of first stage filter cartridge 38 illustrated it will be seen 4o 
that the assembly comprising the body 90 and upper 
and lower end caps 92 and 78, provide a housing for fil- 
ter media indicated generally at 94. It will be appreci- 
ated from the following description that the flow of water 
being filtered is schematically indicated by an^ows show- 4S 
ing that the flow of water being filtered enters through 
spud 50a which is In free fluid flow communication with 
an annulus 96 which exists between the interior wall of 
the body 90 and filter media 94. Water being filtered 
then passes centripetally, through a membrane wrap so 
98, which membrane 98 is wrapped around a micropo- 
rous activated carbon body 100. The microporous car- 
bon body 100 preferably is formed of resin bor^Jed 
activated cartx)n granules. This first stage filter car- 
tridge effects removal of sediment, heavy metal such as ss 
lead, nitrate and nitrite ions, radio-active substances, 
some VOC's, and reduces chlorine as well as improving 
odor, taste and color. I.e. turisidity. 



(0031 ] Turning to Figure 8b it wOl be seen that the sec- 
ond stage filter cartridge indicated generally at 40 
includes a cylindrical filter body 190 provided with an 
upper end cap 1 92 and lower end cap 1 78. In the exem- 
plary embodiment of second stage fflter cartridge 40 
illustrated it will be seen that the assembly comprising 
the body 190 and upper and lower end caps 192 and 
178, provides a housing for filter media indicated gener- 
ally at 194, It will be aj^reciated from the following 
description, that essentially as schematically indicated 
by arows with regard to the flow of water being filtered 
through the first filter stage 38. flow through the second 
filter stage 40 enters through spud 50a which Is In free 
fluid flow comnujnication with an annulus 196 which 
exists between the interior wall of the tody 190 and filter 
media 194. Water being filtered then passes, centripe- 
tally successively through course non-filtering netting 
1 98 which is provided to ensure the integrity of underly- 
ing filtration layers. Ihe water then passes inwardly 
through an outer prefiltratlon wrap 104. and then 
through at least one membrane, and preferably two 
membranes 102 secured as a wrap around a porous 
carbon body 200. In such prefen-ed embodiment the 
membrane 102 of the second stage filter 40 preferably 
has a pore size in the order of about 0.4 ^m. In the pre- 
fen'ed embodiment the extruded microporous cartoon 
body 200 is preferably formed of activated carbon gran- 
ules and is impregnated with a bacteriostatic agent 
such as a salt of silver, the oxide of which provides bac- 
teriostatic properties to the second stage filter cartridge 
40. 

[0032] It will be appreciated that the second stage fil- 
ter 40 provides a "polishing" filter which enables the 
multi-stage water filter system of the present invention 
to further reduce VOC's, eliminate microorganisms such 
as cysts. E coli. eliminate chlorine and effect further 
improvement in taste as well as odor reduction such that 
water exiting the second falter stage of the filter system 
through conduit 20 is such as complies witii applicable 
NSF standards for performance with regard to removal 
of lead, nitrate and nitrite ions, radioactive substances. 
VOC's and microorganisms. 

[0033] With reference to Figures 6 and 7 it will be 
seen, with regard to second filter stage cartrklge 40, the 
spuds 50a and 50b are provided with spherical ball 
checks 53 which ensure that when a water fflled spent 
filter cartridge is uncoupled from its manifold little, if any, 
water is released due to seating of the ball checks in 
their position as seen in Figure 6. In use the ball check 
53 seated in inlet spud 50b will be unseated by the flow 
of water while the ball check 53 in outlet spud 50a will 
normally be forced into sealing relation. Thus, each of 
the outiet wells 74 of the manifolds 48 and 48 is pro- 
vided with an upwardly projecting pin 75 which main- 
tains tiie ball check 53 in the outlet spud 50a in 
unseated position when the filter cartridge is seated in 
its manifold 46 or 48. 

[0034] Turning now to the alternate embodiment of 



5 



9 



EP 0 917 900 A1 



10 



Rgures 1 0. 11 and 1 2 It will be seen that the decorative 
housing 112 is modified to accept a hand-held spray 
head Indicated generally at 202. which is shown as 
being received in a conplementary recess Indicated 
generally at 204 in the top houang 1 12. As wfll further 5 
be seen from Rgure 1 1 the ^ay head 202 is con- 
nected by flexible conduit 206 to receive filtered water 
being discharged from the second stage filter 40. as will 
be appreciated from Figure 12, although not shown, that 
flexible conduit 206 is connected to outlet conduit 20 by 10 
a "shuttle" valve indicated generally at 208. The shuttle 
valve is of conventional construction such as normally 
utilized in a harKl-held sprayer assembly provided in 
conjunctbn with a kitchen feucet. which shuttle valve in 
response to a pressure differential diverts water from 15 
the kitchen faucet to its associated spray head. In a sim- 
ilar manner a normally closed thumb operated valve 
indicated generally at 210. when depressed, opens a 
diverter valve, not shown, thus effecting a pressure drop 
in conduit 206 which causes shuttle valve 208 to divert 20 
filtered water from conduit 20 leading to the diverter 
valve 22 to conduit 206 of spray head 202. causing a 
spray 210a of filtered water to discharge from the ^ray 
head 202 as long as the valve 210 is depressed. 
[0035] The spent filter indicator shown generally at 2s 
300 is operatively positioned in Figures 4 and 5 and is 
interposed in fluid through flow communication between 
outlet 75 of manifold 46 and inlet 73 of manifoW 48. 
However, it will be appreciated that it may operatively be 
positioned wherever it is sul^ected to the full flow of 30 
water into, or out of, the water filter system. In enlarged 
schematic Figure 9 the general organization of the 
spent filter indicator 300 is illustrated. It will be seen that 
the indicator housing 301 includes an enlarged bore 

302 which houses a pair of magnets 303 and 304 which 35 
are an-anged so as to have their like polarities, e.g. their 
positive polarities as indicated, adjacent one another. It 

will thus be appreciated that in the absence of through 
flow of water, the two magnets are spaced apart by vir- 
tue of being repulsed by the adjacent like polarities. 40 
However, the size and mass of the magnets is selected 
so that under the influence of at least a minimum thresh- 
old flow of water in the direction of the arrows displaces 
magnet 304 toward magnet 303 despite the like polarity. 
External to the bore 302 Is an electrical normally open 45 
reed switch 309. In a conventional manner when mag- 
net 304 is urged by water f bw toward adjacent magnet 

303 the magnetic field effect is increased, which 
increase is sufficient to cause electrically conductive 
paramagnet elements of reed switch 309 to close and so 
thus complete an electrical drcuit This provides an 
electrical signal to a printed circuit board 308, electrical 
power to which is supplied by the battery 305 as seen in 
Figure 3. The printed circuit board 308 essentially com- 
prises a conventional computer chip which may setec- ss 
tively be programmed to carry out various indicator 
functions. For purposes of the present invention, at a 
minimum, the chip of printed circuit board 308 Is pro- 



grammed to energize a green light emitting LED 306 as 
long as water is flowing through the filter. When the car- 
tridges 38 and 40 are installed in their respective mani- 
fofcfs a fresh battery 305 is installed, which installation 
by virtue of programming of the chip in circuit board 304 
initializes a "calendar" function. At the temiination of a 
preselected period. i.e.. four months, from initialization 
of the calendar function. LED 306 is turned off and red 
light emitting LED 307 is energized so as to indicate that 
the filters are "spent" i.e., require replacement, which 
replacement is accompanied by replacement of the bat- 
tery 305 which re-initializes the described calendar 
function. It will be appreciated that a myriad of other 
functions may be programmed into the computer chip 
and thus be indicated by the LEDs. 
[0036] It will be appreciated that numerous changes 
witiiin the skill of one in the art may be accomplished 
without departing from the invention described and 
claimed herein. 

[0037] The features disclosed in the foregoing 
description, in the following claims and/or in the accom- 
panying drawings may, both separately and in any com- 
bination thereof, be material for realising the invention in 
diverse forms thereof. 

Claims 

1 . A multi-stage wa\& filter system comprising: 

at least a fist stage water filter cartridge and a 
second stage water filter cartridge each 
adapted for flow through of water being filtered; 
manifold means for connecting said at least 
first and second stage water filter cartridges for 
flow of water therethrough; ar^l 
keyed coupling means for connecting said at 
least first and second stage filter cartridges to 
said manifold means in preselected flow rela- 
tion. 

2. The multi-stage water filter system of Claim 1 
wherein said cartridges each include a filter body 
provkJed witii a water inlet and a water outlet at one 
end of each of said cartridges. 

3. The multi-stage water filter system of Claim 1 
wherein said keyed couplir^ means for said at least 
first and second stage filter cartridges includes 
means for ensuring installation of said cartridges 
only in proper flow relation to each other for the flow 
through of water being filtered. 

4. The multi-stage water filter system of Claim 2 
wherein said at least first stage water filter cartridge 
aruj said second stage water filter cartrkjge are pro- 
vided with filter media having distinct filtering char- 
acteristics. 



6 



11 



EP 0 917 900 A1 



12 



5. The multi-stage water filter system of claim 4 
wherein said filter cartridges having distinct filtering 
characteristics include means for ensuring Installa- 
tion only In proper flow relation to said manifold 
means and further include indicia for assisting in 5 
connection of said cartridge to said manifold 
means In proper relation to said manifold means. 

6. The multi-stage water filter system of Claim 1 fur- 
ther Including moans for at least indicating water 10 
flow therethrough. 

7. The multi-stage water filter system of Claim 1 fur- 
ther including spent filter cartridge indicator means. 

15 

8. The multi-stage water filter system of Claim 1 
wherein said first stage filter cartridge only passes 
particles of less than about 1 ^m. 

9. The multi-stage water filter system of Claim 1 20 
wherein said second stage filter cartridge only 
passes particles of less tiian about 0.4 ^m. 

10. The multi-stage water filter system of Claim 4 
wherein said filter media comprises a microporous 2s 
activated carbon body provided with at least a 
membrane wrap. 

1 1 . A multi-stage water f Oter system conprising: 

30 

at least a fist stage water filter cartridge and a 
second stage water fflter cartridge each 
adapted for flow through of water being filtered: 
manifold means for connecting said at least 
first and second stage water filter cartridges for as 
flow of water tiierethrough: and 
keyed coupling means for connecting said at 
least first and second stage filter cartridges to 
said manifold means only in preselected serial 
flow relation. 40 



15. The multi-stage water filter system of Qaim 14 
wherein said filter cartridges having distinct filtering 
characteristics include means for ensuring installa- 
tion only In proper serial-flow relation to said mani- 
fold means and further include indicia for assisting 
in connection of said cartridges to said manifbld 
means in proper relation to said nnanifold means. 

16. The multi-stage water filter system of Claim 1 1 fur- 
tiier incliKiing means for at least indicating water 
flow therethrough. 

1 7. The multi-stage water filter system of Qaim 1 1 fur- 
ther including spent f Oter cartridge indicator means. 

ia The multi-stage water filter system of Claim 11 
wherein said first stage filter cartridge only passes 
particles of less than about 1 iim. 

19. The multi-stage water filter system of Claim 11 
wherein said second stage filter cartridge only 
passes particles of less than about 0.4 ^m. 

20. The multi-stage water filter system of Claim 14 
wherein sad filter media comprises a microporous 
activated carbon body provided with at least a 
membrane wrap. 

21. The multi-stage water filter system of Qaim 14 
wherein said filter media of one of said filter car- 
trKiges includes a bacteriostat. 



12. The multi-stage water filter system of Claim 1 
wherein said cartridges each include a filter body 
provided witii a water inlet and a water outiet at one 
end of each of said cartridges. 45 

13. The multi-stage water filter system of Claim 11 
wherein said keyed coupling means for said at least 
first and second stage filter cartridges includes 
means for ensuring installation of said cartridges so 
only In proper serial flow relation to each other for 
the serial flow through of water being filtered. 

14. The multi-stage water filter system of Qaim 12 
wherein said at least first stage water filter cartridge ss 
and said second stage water filter cartridge are pro- 
vided with filter media having distinct filtering char- 
acteristics. 
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